Introduction
Various colorants (dyes and pigments) are being applied in many industries for different coating applications. It is the inevitable reason for existence these materials in industrial wastewater. Colored wastewaters, especially organic ones, are wastes of different industries, such as paper, textile, leather, food, polymers, minerals and plastics [1] . These cause that treatment of water and wastewater, contaminated with colorants, are one of the main concerns of researchers in recent decades. In a real wastewater, there is a complex of different materials, such as colorants, polyacrylates, phosphonates, anti-coagulation factors, and so on. Most of these compounds are poisoning and it is necessary for ecological balances that these dangerous contaminants are being removed from treated wastewater completely. Therefore, the governments and different UN organizations have recently established many rules to prevent and standardize these materials in environment [2, 3] . Different physicochemical decolorization processes have been developed to remove contaminants from industrial wastewater in recent years, such as reduction and precipitation [4] , coagulation and flotation [5] membrane technologies and electrolysis [6, 7] , biological treatments [8] , advanced oxidation processes [9] , chemical and electrochemical techniques [10, 11] and adsorption procedures [12] [13] [14] [15] . Among all the treatments proposed, adsorption using sorbents is one of the most popular methods. It is now recognized as an effective, efficient and economic method for water decontamination applications and for separation to analytical purpose [16] .
But most of these methods are expensive and certain economical foundation is necessary. Among physicochemical processes, adsorption technology has found many applications in water and wastewater treatment, as one of the most efficient and effective technologies [2, 17] [25] . These adsorbents have natural base and they are environmental friendly. It is possible to regenerate most of them or be applied in different products.
The nanometer material is a new functional material, which has attracted much attention due to its special properties. Most of atoms on the surface of the nanoparticles are unsaturated and can easily bind with other atoms. Nanoparticles have high adsorption capacity. Besides, the operation is simple, and the adsorption process rapid. So, there is a growing interest in the application of nanoparticles as adsorbents [26] .
Nowadays, with helping new methods such as magnetization the efficiency of natural adsorbents to adsorption of pollutants from aqueous solution slightly decreased [27, 28] rather natural adsorbent, but the adsorbent material can be easily separated from a mixture of particles using a simple magnet. So, in this research, removal of GM dye has been investigated from simulated textile wastewaters by LSN. Loess Soil is a natural and cheap adsorbent. So, Loess Soil Nano scale size of this adsorbent was prepared by mill (EQ-PC-12 model).
So, the objective of the present study is focused on the development of LSN for removal of GM dye. The dye selected in this study was malachite green because of their environmental significance. The effects of pH, adsorbent dosage, contact time and GM dye initial concentration were investigated. Since optimization of parameters, the characterization of isothermal adsorption and adsorption kinetics and also the SEM, AFM and BET analysis were studied in order to provide a new method and theoretical evidences for wastewater treatment.
Experimental Studies (Materials and Equipment)
Loess Soil Nanoparticles used in this investigation was obtained from NanoMineTech Company (a source in Iran). It can be prepared in any material construction store. Green Malachite (GM) dye was supplied from Ciba Company. Its molecular structure has been shown in Figure 1 .
